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Introduction

Advances in understanding are typically made when the
phenomenon under study is either literally or figuratively
examined under a microscope. Research on trauma and
stress response syndromes is no exception. Progress in our
understanding of pathways leading to traumatic stress
syndromes has been the result of closer scrutiny of how
stress response symptoms and syndromes vary with the
type of traumatic exposure, and by the victim’s age, prior
experiences and psychopathology. New studies that dis-
sect the neurobiologic aspects of traumatic stress dis-
orders have refined our understanding of the role played
by the hypothalamic—pituitary—adrenal (HPA) axis and
the hippocampus in the biology of stress. In this review
promising new findings about the phenomenology, eti-
ology, and neurobiology of traumatic stress syndromes are
discussed. Topics that have the potential to lead to impor-
tant insights about pathways to post-traumatic Stress
are suggested.

Pathways to stress response syndromes
Etiology and phenomenology

Traumatic stress syndromes, such as post-traumatic stress
disorder (PTSD), are unique in that etiological consider-
ations are required for a diagnosis. According to the
DSM-IV [1], an individual must be exposed to an cvent
that is considered ‘traumatic’ (see the criterion Al de-
scription of a ‘life-threatening’ exposurc) to be given
a diagnosis of PTSD. The assumption underlying the
criteria established for PTSD is that exposure to a ‘trau-
matic’ event heightens an individual’s risk for experienc-
ing symptoms in each of the PTSD ‘re-experiencing’,
‘avoidance’ and ‘hyperarousal’ domains. Nevertheless, an
increasing number of studies demonstrate that reactions
to trauma are not uniform and do not neatly fit into these
categories. In fact, the source of trauma appears to be an
important variable affecting the type of post-traumatic
stress symptoms that will emerge.

What is the nature of the exposure that predisposes to
stress response syndromes and do svmptoms relate in a
systematic way to the type of trauma? There appear to be
a growing number of studies that aim to confirm the
presence of post-traumatic symptomatology resulting
from presumably traumatizing, vet previously unstudied
experiences. For example, a study by Peck 7 4/. [2] that
tested the existence of PTSD svmptomatology among
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injured mountaineers found that one-third experienced
significant psychologic problems after the accident, such
as intrusive thoughts and avoidance of reminders of the
accident. However, they also found that the post-
associated with the mountain
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climbing accident were different from those secondary to
automobile accidents. They report that whereas studies of
road accident victims conclude that a fear of imminent
death during an accident is related to the development of
PTSD, they found no significant relationship between
fear of dying and the onset of PTSD among their sample
of injured mountaineers. Although these results indicate
that accidents, whether in an automobile or on a moun-
tain, can result in post-traumatic symptomatology, such
inconsistencies put the etiologic role played by the life-
threatening nature of the event (see criterion Al)
into question.

Symnromes
SYIMPLONS

A review of the recent literature on traumatic stress re-
veals a growing recognition that events that are presumed
to be less horrific and terrifying than war, natural and
manmade disasters and accidents may, nonetheless, elicit
svmptoms of traumatic distress. Evidence of this is sug-
gested by a MEDLINE search on the topic of ‘trauma’,
which vields a large number of studies on PTSD symp-
toms among the terminally ill and bereaved. Although
several recent studies document PTSD symptomatology
among individuals whose loved ones are critically ill or who
have died, others document no such reaction. For
example, a paper by Stuber ¢/ 4/. [3] examined the
responses of children during the acute phase of hospital-
ization for bone marrow transplantation — an extremely
aggressive treatment for an otherwise fatal illness. The
children were able to appreciate the life-threatening
nature of their illness and its treatment. As an interesting
negative result, the children in this study reported few
symptoms consistent with a traumatic stress response.
Stuber ez al. [3] claim that these findings are in contrast to
recent data on survivors of childhood cancer, most of
whom reported that they did not understand that their
illness posed a threat to their lives, whereas reporting
moderate levels of post-traumatic stress symptoms up to
10 vears after completion of successful treatment.

Even for findings within one type of terminal illness (e.g.
leukemia or cancer) the experience of being traumatized
appears to vary with the relationship to and the age of the
victim. Kazak er ¢/. [4*] found that parents of childhood
survivors of leukemia had significantly higher rates of
post-traumatic stress symptoms than either the childhood
survivors themselves or comparison participants and their
parents. Baider and De-Nour [5] reported that among 283
female paticnts diagnosed with early-stage breast cancer,
none met diagnostic criteria for PT'SD, primarily because
the individuals did not exhibit symptoms of increased
arousal. This is similar to our work with bereaved

individuals who have been traumatized by the death, or
impending death, of a close friend or relative. Although we
found that many recently bereaved have high levels of
intrusive thoughts and moderate to high levels of avoid-
ance of reminders of the deceased, hvp
prominent feature of a syndrome we refer to as ‘traumatic
grief” [6-10]. Interestingly, the non-PTSD symptoms of
vearning, searching, and longing for the deceased appear
to form a single cluster of symptoms that are unified with
the traumatic distress symptoms [6—10]. Thus, in the
case of a traumatic, or devastating loss, the syndrome
appears to include a synthesis both of traumatic distress
and of separation distress symptoms.

Picking up on the theme that different sources of trauma
may lead to unique clusters of psvchiatric symptoms
associated with PTSD, Deering ¢z «/. [11°] reviewed the
literature comparing patterns of comorbidity in PTSD
from different sources of trauma. They found that sub-
stance abuse tends to be a conscquence of exposure to
combat, whereas panic and phobic symptoms are more
common in traumas with unusual levels of arousal and
unpredictability. By contrast, they conclude that somatiz-
ation is more prevalent among victims who have endured
physical suffering [11°]. That review, as well as the stud-
ies described above, mav be seen as part of a larger move-
ment towards greater specificity in linking particular
traumatic experiences to the symptoms that follow.

Taken together, the reports described above illustrate
the recent trend in the trauma literature to confirm the
existence of PTSD symptomatology in a wider varicty of
stressful experiences. Thev also suggest an emerging dis-
satisfaction with the previously held assumption that the
response to trauma results in a single symptomatic pic-
ture. The move appears to be toward a more complete and
accurate portraval of the psvchiatric svmptoms thar follow
from particular traumatic experiences and that take
respondent characteristics such as age and relationship of
the victim into account.

Whereas the response to trauma appears to vary with the
type of traumatic exposure, evidence is mounting that
prior trauma, regardless of tvpe, is an important factor
in the etiology of PTSD. A few notable studies that
support the vulnerability to PTSD created by prior
trauma include the work of Fontana ¢z «/. [12], who found
that both war trauma and sexual trauma were powerful
contributors ro the development of P'T'SD among female
Vietnam veterans. Similarly, Rodriguez ¢ «/. [13] found
that 86.7% of women who were in outpatient treatment
for childhood sexual abuse met criteria for current PTSD,
compared with 19.4% of the women who were in treat-
ment for problems in their commiteed relationships. They
also found that both childhood sexual and physical abuse
accounted for a significant proportion of the variance in



PTSD svmptoms. These are just a few of the studies
that support the conclusion that prior traumatic experi-
ences create a diathesis to PTSD symptromatology that
may exist irrespective of the tvpe of early trauma.
The mechanisms through which prior trauma creates a
vulnerability to PTSD is a topic that deserves to be
investigated further.

Several studies have also begun to focus on the role of
prior psvchopathology in the onsct of PTSD. According to
Deering ez o/ [11°], PTSD rarely appears as a singular
disorder at anv point in its course. Those authors claim
that 62-100% of PTSD patients experience at least one
other psvchiatric disorder, and they suggest that comorbid
disorders may not be scparate from PTSD, but rather
precede or create a vulnerability to PTSD. Interestingly,
a study by Chubb and Bisson [14] dissected the effects
of prior and enduring mental health difficulties on the
impact of a major trauma by isolating the influence of
particular disorders. They find that chronic schizophrenia
1s in some way protective against the development of
psychologic sequelae after major traumatic events, where-
as major depressive and anxiety disorders represent a
major predisposing factor to the development of post-
traumatic stress symptomatology. Further research is
needed to determine the ways in which the mental encod-
ing of the traumatic event differs based on the psvchiatric
history of the victim,

Studies over the past year have refined our understanding
of the wavs in which traumatic events alter brain structure
and function. Below we review some promising inroads
thar have been made in neurobiologic research on stress.

Biology of stress

The HPA axis and the hippocampus have been the focus
of research on the biology of stress. The glucocorticoid
cascade hypothesis of aging (for review [15°]) has helped
to elucidate the effects of stress, and more specifically of
cortisol, on the brain. This hypothesis states that peri-
pheral cortisol increases with age, resulting in damage to
the hippocampus. LLoss of the hippocampal feedback inhi-
bition of the HPA axis lcads to progressive increases in
peripheral cortisol with further hippocampal damage and
associated memorv deficits.

One possible hypothesis for the finding of hippocampal
atrophv is that elevated cortisol levels during and after the
traumatic event result in irreversible neurotoxic damage
to the hippocampus. A recent study by Bremner ez a/. [16]
demonstrated significantly elevated levels of cortico-
trophin releasing factor in the cerebrospinal fluid of
patients with PTSD levels compared with in healthy
control individuals. "This finding is consistent with the
chronic increase in neuronal corticotrophin releasing fac-
tor release after exposure to stress. Paradoxically, Yehuda
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etal. [17] have proposed an enhanced negative feedback at
one or more sites of the HPA axis, resulting in lower
cortisol levels observed in chronic P'I'SD. Prospective
studies of individuals at heightened risk for exposure to
trauma could help to determine whether abnormalities
in the HPA axis and hippocampal atrophyv are a conse-
quence of PTSD secondarv to significant trauma, or
whether they are risk factors that increase susceptibility
to developing PTSD.

There has been an increasing interest in evaluating ana-
tomic areas other than the hippocampus in PTSD. Using
positron emission tomography techniques, a recent study
by Shin ez a/. [18°] revealed incrcased regional cerebral
blood flow in ventral anterior cingulate gvrus and right
amygdala and a decreased regional cerebral blood flow in
Broca’s area. Further evidence for limbic and paralimbic
systems mediating emotions associated with PTSD symp-
toms has come from a study bv Rauch ¢ «/. [19] that
audiotaped traumatic and neutral scripts in conjunction
with positron emission tomography. Studies have also
begun to narrow in on the neurobiologic subsvstems in-
volved in P'TSD symptomatologv. Southwick ¢z «/. [20],
evaluating the frequency of panic attacks in patients with
PTSD in response to a serotonergic or noradrenergic
pharmacologic challenge, found the evidence consistent
with the existence of two neurobiologic subgroups: onc
with a sensitized noradrenergic system and the other with
a sensitized serotonergic svstem. Despite these advances,
no single anatomic, chemical or physiologic abnormalicy
has been identified, and future biologic studies will need
to pay closer attention to how multiple structures and
functions of the brain interact in the development
of PTSD.

Conclusion

Recent studies highlight the need for careful correspond-
ence berween the nature of the trauma and the symproms
that follow. Given that age, relationship to the victim and
prior experiences significantly influence the onset of
PTSD, such variables should be taken into account in
future studies of reactions to trauma and stress. The
mechanisms through which prior trauma creates a vulner-
ability to PTSD is another topic deserving of grcater
attention. Further research is needed to determine the
ways in which the mental encoding of the traumaric event
differs according to the prior psvchopathology of the vie-
tim. With respect to research on the biology of stress,
prospective studies of individuals at increased risk for
exposure to trauma could help determine whether abnor-
malities in the HPA axis and hippocampal atrophy are
a consequence of PTSD or risk factors for it. Given the
absence of a single anatomic, chemical or physiologic
abnormality linked to PTSD, future neurobiologic studies
will have to evaluate the interactions between the
multiple structures and functions of the brain. Taken
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together, the greater attention recently paid to the wavs in
which trauma is cognitively, affectively and phyvsiologically
experienced will refine our understanding of the tvpe of
individual who is at risk after a traumatic exposure and the
biologic substrates that lead to that reaction.
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